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SECTION 1: INTRODUCTION

The Ecology and Environment, Inc., Field Investigation Team (E &
E/FIT) was tasked by the Region VII U.S. Environmental Protection Agency
under Technical Directive Document (TDD) #F-07-8708-29, to conduct a
Preliminary Assessment (PA) of the former Mound Street power plant, loc-
ated in St. Louis, Missouri. This (PA) request was prompted by reports
of o0il accumulation in the facility and occasional o0il releases to the
Mississippi River. This preliminary assessment report will focus on
potential chemical hazards associated with the current facility, and
past operations on-site. E & E/FIT members Eric Hess and Kevin Hugill
visited this site on September 17, 1987, to perform a site
reconnaissance. In addition, o0il samples were taken and analyzed for
PCB contamination. EPA Preliminary Assessment Form 2070-12 is included

as Appendix A.
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SECTION 2: SITE DESCRIPTION AND HISTORY

2.1 SITE DESCRIPTION

The Mound Street Power Plant is located in St. Louis, Missouri, ap-
proximately 1 mile north of the St. Louis Arch, along the Mississippi
River (Ref. 1). The legal description of the power plant is city block
234-Tract #25, St. Louis Plan. The geographic coordinates of the site
are 90° 11’ 00".0 east longitude, and 38° 38’ 30".00 north latitude
(Figure 2-1). The facility is located in an industrial area adjacent to
the river. Several large warehouses, a petroleum tank farm, and a large
grain storage facility are all located within 1/4 mile of the facility.
The tank farm is adjacent to the power plant, and the two facilities
separated by several yards of paved road. Currently the site is occu-
pied by the former Mound St. Power Plant building, and the Apex 0il
Company St. Louis terminal (Figure 2-2). The site is not secured and
access to the grounds buildings is relatively unrestricted. There are
locks on most doors and a fence surrounds the petroleum storage tanks,

no other security exists.

2.2 SITE HISTORY

The purpose of this section is to convey the close association be-
tween the current Mound Street Power Plant and the former coal gasi-
fication facility once located on this site. The two facilities should
be considered one site.

The earliest property records available indicate that this parcel of
land was used by the Mound Street Warehouse Corporation until February
8, 1888 (Ref. 2). The Mound Street Warehouse Corporation sold the land
and buildings to the Laclede Gas Light Company on February 8, 1888. The
Laclede Company proceeded to construct a large coal gasification faci-
lity on the property. Figure 2-3 shows the Laclede Gas Facility at the
turn of the century. Later, before 1904, the Laclede Company built an

2-1
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electric power plant on the facility. This facility provided all the
electric and gas pover for the 1904 St. Louis Worlds Fair. On March 23,
1940, the name of the facility was changed to the Laclede Power and
Light Corporation (aka Laclede Electric), and the Laclede Gas Light
Company (aka Laclede Gas). This suggest that the operations were sepa-
rated, at least financially. At some time between 1940 and 1945 a com-
pany called Phoenix Light, Heat and Power wvas involved in the Laclede
operations. The exact nature of their involvement was not uncovered
during the present document search. On March 23, 1945, the entire faci-
lity was sold to Union Electric Company. According to Union Electric
representatives, Union Electric Company never manufactured gas at this
site (Ref. 3). This indicates that 1945 is the approximate closure date
of the coal gasification works. Union Electric continued to use the
electric power facility until 1973. In 1969 Union Electric sold the
former coal gas works to the Apex 0il Company. Between 1969 and 1972
Apex 0il dismantled the old coal gas plant and constructed a petroleum
tank farm on the site. This Apex facility stored various petroleum
fuels until the mid 1980s when it became one of two Apex 0il asphalt
product terminals in St. Louis. Currently the terminal stores and
distributes asphalt and #6 fuel oil.

On August 15, 1973, Union Electric sold the electric power plant
vith, all its machinery intact and operational to the Tenlis Company.
The Tenlis Company dismantled the power generation and transmission
equipment, including boilers, generators, and transformers. The trans-
former o0il was allegedly removed by Midwest 0il Company, of St. Louis,
Missouri (Ref. 3). The equipment was sold as scrap metal;r On August
17, 1981, the Tenlis Company sold the former electric works to Azcon
Corporation. | The Azcon Corporation may be connected with metal
recycling. On October 22, 1985, Azon Corporation sold the former elec-
tric works to the Mound Street Corporation, the present site owner.
Currently the building is leased by Jim McNabb, who uses the buildings

to house his electric motor stripping operation.
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2.3 LACLEDE COAL GASIFICATION OPERATIONS

The Laclede coal gas facility operated for almost 60 years. An
estimated production schedule for this facility is listed in Table 2-1.
It should be noted that this facility was over 10 times larger, in terms
of production, than the Key City facility in Dubuque, Iowa. Therefore,
the Laclede facility may be the largest coal gasification plant in
Region VII

Table 2-1
Estimated Production Record for the
Laclede Coal Gas Plant
St. Louis, Missouri

Gas Prodgction Rate By-Products
_ (ft. “/yr.) (10 gallons)
Year Gas Type Coal Vater Coke Total Coke Tar Ammonia Other
1890 Coal 1,000 1,000
1900 Coal 1,200 1,200
1910 Coal, 1,200 2,800 4,000
Vater
1920
1930 Coal,
Vater, 1,692 2,323 2,022 6,037 337 4,355 2,789 821,17*
Coke 1bs
sulfate
1940 Coke 1,969 1,969
1950 Coke 1,338 1,338
AVERAGES: 1,273 2,562 1,776 2,591 337 4,355 2,789
(Ref. 4)

* Sold to the U.S. Army for munition manufacture.

In the 19th century and the first half on the 20th century, natural
gas substitutes were manufactured from coal and petroleum oils. These
products were distributed for a variety of residential, commercial, and
industrial uses. The diverse uses of manufactured gas included the
operation of home appliances, lighting, furnaces, and internal com-

bustion engines.
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Because distribution technologies of the era were 1limited, manu-
factured gas plants were situated near areas of high demand, usually
major metropolitan centers. In the 1late 1950s, these facilities were
phased-out as petroleum and natural gas pipeline distribution facilities
became widely established. Natural gas 1is a more convenient and eco-
nomical form of energy. Many manufactured gas facilities were sold or
destroyed to make way for new construction. Generally, the waste con-
tainers were left underground and in some cases vere covered by new con-
struction. Approximately 1,500 manufactured gas sites have been identi-
fied in the United States. EPA Region VII has approximately 142 coal
gasification sites (Ref. 4).

The major gas manufacturing process used was the UGI intermittent
retort process (Ref. 5). This method produced gas through coal car-
bonization (Figure 2-4). During this process, coal 1is heated in the
retort and the resulting coal gas is removed through its top. The gas
is run through a condenser and a scrubber before it is moved into the
gas holder. Wastes are produced in the condenser and scrubber and in
the retort itself. The coal is carbonized in batches and the resulting
coke 1is discharged after each period of carbonization. In the latter
stage of a carbonization period, steam can 'be introduced into the fuel
bed. This displaces residual coal gas and reacts with the hot coke to
produce water gas. The resulting increase in gas production is sub-
stantial. The majority of manufactured gas in the United States was
produced by this process.

This manufactured gas is often called city gas, coal gas, or town
gas. It is relatively rich in hydrogen, methane, and carbon monoxide,
and exhibits a heating value of about 500 British thermal wunits/per
cubic foot (Btu/cf) (Ref. 5). The coke produced by this process is
highly reactive and an excellent smokeless fuel for domestic heating.

A second type of retort process is the continuous retort. It
features a continuous fuel feed system and a continuous discharge of

coke. An analysis of typical retort gas is listed in Table 2-2.
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Table 2-2
Chemical Composition of Typical Retort Gas

|

|

|

| Intermittent | Continuous
Carbon Dioxide I 2.1 l 3.0
I1luminants = 3.4 = 2.8
Oxygen { 0.4 { 0.2
Carbon Monoxide { 13.5 { 10.9
Hydrogen { 51.9 I 54.5
Methane l 24.3 { 24.2
Nitrogen { 4.4 { 4.4
Btu/cf { 520.0 { 532.0
Specific Gravity { 0.42 : 0.42

Another type of manufactured gas is known as blue gas or water gas.
This gas is rich in hydrogen and carbon monoxide and exhibits a heating
value of approximately 300 Btu/cf (Ref. 5). This product is produced by
passing steam over incandescent coal or coke in a gas generator (Figure
2-5). The resulting chemical reaction is endothermic and thus is main-
tained by periodically forcing air into the coal or coke beds, allowing
it to combust at a controlled temperature. To avoid contaminating the
blue gas with excessive nitrogen or carbon dioxide, the steam and com-
bustion phasés are cycled. A chemical analysis of a typical blue gas is
listed in Table 2-3.
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OTHER MANUFACTURED GAS MACHINES COMMONLY USED
DURING THE MANUFACTURED GAS ERA, 1890-1950.
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Table 2-3
Chemical Composition of a Typical Blue Gas

Volume Percent of Various Gases

Carbon Dioxide 5.5
Carbon Monoxide 37.3
Hydrogen 47.6
Methane : 1.2
Nitrogen | 8.4
Btu/cf 287
Specific Gravity 0.57

Source: Ref. 5

Blue gas may be enriched by cracking petroleum oil in the presence
of blue gas and steam. This forms carbureted water gas (Figure 2-6).
Through the proper manipulation of the oil injection, it is possible to
produce a carbureted water gas with a heating value of over 1,000
Btu/cf. Analyses of typical carbureted water gases of varying heating

values can be seen in Table 2-4.

Table 2-4

Chemical Composition of Typical Carbureted Water Gas

Volume Percent of Various Gases

Carbon Dioxide 3.4 4.3 1.6 4.4
Illuminants .4 12.6 18.9 27.4
Oxygen .2 0.7 0.2 1.1
Carbon Monoxide 30.0 30.2 21.3 9.1
Hydrogen ' 31.7 29.3 28.0 19.9
Methane 12.2 17.8 20.7 21.8
Ethane .0 .0 3 .3
Propane 0.0 .0 0 .3
Nitrogen 13.1 5.1 0 10.7
Btu/cf 540 695 850 1010

Source: Ref. 5
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The manufacturing capacity of a gasification plant is determined by
the size of the gas generator or retort, the type and size of fuel used,
and the rate of air and steam injection. A standard gas generator, with
a 9-foot inside diameter, can produce about 6 million cubic feet (ft3)

of .blue gas per day. This is equivalent to almost 4,000 ft3

of blue gas
per square foot of gas generator per hour (Ref. 5). A retort can pro-
duce up to 15,000 ft3 of gas per ton of coal (Ref. 6).

A conventional carbureted water gas apparatus consists of four
shells: the gas generator, carburetor, superheater, and purifier (wash
box) (Figure 2-6). The gas generator produces‘ the blue gas. The blue
gas is passed into a carburetor where petroleum oil is sprayed into it,
producing an oil gas. This mixture is passed through the superheater
vhere the oil vapors are converted into more simple gases. These gases
are directed to a wash box for cooling, where the tars (coal tars) con-
dense in the wash box. Unwanted constituents such as hydrogen sulfide
(HES) also are removed at this stage. As the carburetion process is ex-
panded, increasing the Btu/cf of the product, the production capacity of
the plant is reduced.

The disposition of the by-products of the major gasification

processes is presented in Table 2-5.

Table 2-5
Common By-Product Disposition
for the Average Coal Gasification Facility

Percent of Total Produced*

By-Product Sold Unaccounted for
Tar 76 24

Coke 62 38

Ammonia N.D. N.D.
Naphthalene, Crude 46 54

Crude Light 0il 26 74

Light 04l Derivatives 55 46
Screenings and Breeze 13 87

Spent Iron Oxide N.D. N.D.

Spent Lime N.D. N.D.

s ST S S S S e S S e S R R T R S S T e S s S S S S S S S S S S E S S S S S S S SR RNES

* - Based on averages from 1925, 1927, 1929, and 1931.
N.D. = No Data.
(Ref. 4)
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2.4 PAST INVESTIGATIVE ACTIVITIES

Cynthia Dillion, Marine Safety Officer-United States Coast Guard,
traced the initial Coast Guard involvement with this site to 1975 (Ref.
7). Since 1976 the Coast Guard has been requested to investigate three
separate o0il slicks on the Mississippi River, possibly originating from
the former electric power facility. Although records are not complete,
it appears that the oil problem in the basement of the former electric
power plant was a suspected source of these oil spills. Dillion claims
that the Region VII EPA was notified of this problem in 1975. The Coast
Guard never sampled the oil.

On April 8, 1987, the St. Louis Division of Health sampled the o0il
in the basement of the former electric power plant. Daniel Wilson, En-
vironmental Sanitation Specialist, conducted the sampling effort. Six
samples were collected and analyzed for PCB. None of the samples showed
PCB contamination, although no listing of the detection limits were
included on the data transmittal.

On September 17, 1987, the E & E/FIT conducted a site reconnaissance
of the former electric power plant. The E & E/FIT took six liquid sam-
ples from the basement of the facility and two samples from two dif-
ferent manholes adjacent to the facility (Figure 2-2). All samples were
screened for PCBs at a 1 ppm detection limit. No PCB contaminants were
identified by the Tracor gas chromatograph. Sample #1 was taken from a
pool of oil/water 6 inches to 2 feet deep. Sample #2 was taken from a
pool of apparently pure oil, over 6 feet deep. Sample #3 was taken from
another pool of apparently pure oil, over 6 feet deep. Sample #4 was
taken from a bucket of thick oil/sludge. Sample #5 was taken from a
bool of oil/vater over 6 feet deep. Sample #6 was taken from a pool 6f
clear water over 8 feet deep. Samples #7 and #8 were taken from
manholes containing oil/water mixtures. All samples were collected with
1/2 inch thieving rods. Samples taken from basement locations were
collected in level B personal protection while conducting initial
on-site monitoring. No HNu readings above background were recorded.
Oxygen levels in the basement averaged 19.87%. The MSA combination

02/explosimeter did not indicate an explosive atmosphere.
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2.5 ATTRIBUTION OF OIL CONTAMINATION IN BASEMENT

Jim McNabb, manager of operations in the power plant claims that the
Apex 0il terminal has had numerous oil spills, some of which have lead
to the flooding of the power plant basement (Ref. 3). McNabb claims the
largest spill occurred in 1981 when a flow, several feet deep, was
released down Mound Street. McNabb indicated that the large trans-
formers associated with the power plant were drained by the Tenlis
Company, and removed by the Midwest 0il Company. Midwest 0il Company
could not confirm or deny this fact, due to the lack of records from the
early 1970s.

Tom Kniestedt, Apex 0il Company, denied that the terminal has had
any major spills (Ref. 3). Rather, he indicated that the loading plat-
form on the river has been the source of several spills. This may ex-
plain the three spills noted by the Coast Guard. Kniestedt said that
the Tenlis Company drained the transformers and hydraulic o0il tanks into
the basement.

Herman Gellman, current president of the Mound Street Corporation,
supported McNabb’s statements. Gellman, as McNabb, has been associated
with this site for the past fifteen years.

Based on the interviews and the sample analysis, the most 1likely
source of the 0il in the power plant basement is from spills at the Apex

0il Terminal.

2.6 SITE CONTACTS

Daniel Wilson Jim McNabb

Environmental Sanitation Specialist Fairview Heights, Illinois
St. Louis Division of Health (618) 397-5125 (Home)

P.0. Box 14702 ' (314) 231-7377 (Vork)

St. Louis, Missouri 63178
(314) 658-1000

Richard Hargraves Cynthia Dillion

Public Relations and Advertising Marine Safety Officer
Laclede Gas Company ' U.S. Coast Guard

720 Olive Street 210 North Tucker Blvd.
St. Louis Missouri 63101 St. Louis, Missouri 63101
(314) 342-0654 (314) 425-5823)
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John Pozzo, Jr.

Environmental Services Department
Union Electric Corporation

1901 Gratiot Street

St. Louis, Missouri 63166

(314) 554-2280

Herman Gellman

President, Mound Street Corporation
3620 North Hall Street

St. Louis, Missouri 63147

(314) 231-6077
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Apex 0il Company
St. Louis, Missouri
(314) 889-9600

Glenn Gettinger
Midwest 0il Company
1900 Valton Road
St. Louis, Missouri
(314) 427-2662
(314) 731-3561




SECTION 3: WASTE CHARACTERISTICS

3.1 GENERAL WASTE STREAMS FOR COAL GAS SITES

The two waste products of primary concern are tar sludges (coal
tars) and spent oxides. Ammonia wastes are also by-products of this
production process, but are not considered hazardous. Coal tar wastes
are primarily polynuclear aromatic hydrocarbons (PAHs) and phenolics
produced during coal or coke combustion and during the oil injection
process (Figure 3-1). Spent iron oxide wastes are produced during the
gas purification process where impurities are removed from the manu-
factured gas. Iron oxide wastes contain sulfur compounds, cyanide com-
pounds, and small quantities of coal tar. Light aromatics such as ben-
zene, toluene, and xylene (volatile organic compounds) also are occasio-
nal constituents of coal tar wastes (Figure 3-1). For this study,
volatile organics analysis was not requested.

Coal tars are removed from the gas in the wash box and condenser.
These tars are also present in the oxide wastes. These wastes could
either be sold or disposed of in pits or holding tanks. Coal tar can
also be used as wood preservatives, road treatments, herbicides, or sold
to coal tar refineries for further processing.

Some of the PAH compounds likely to be present in the tar wastes are
carcinogenic and are listed as RCRA Part 261 hazardous wastes. All PAHs
-can be considered as carcinogenic as benzo(a)pyrene, a Class A carcino-
gen (Ref. 8). The carcinogenic potential of PAHs can be assessed
through a determination of total PAH concentrations (summation of the
concentrations of all PAHs detected in a given sample). Drinking water
standards for PAHs are incomplete.

Iron oxide wastes are produced when manufactured gas is passed
through a bed of active hydrated iron oxide. The active hydrated iron

oxide is usually carried on small wood chips or corncobs. This process
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filters impurities from the raw manufactured gas. The spend oxide can
be regenerated by contact with ambient air. It can be reused until tar
accumulation and reaction with «c¢yanide, which produces ferrocyanides,
causes it to lose activity. The spend oxide waste is usually blue-gray
in color, due to the presence of ferrocyanide salts (Ref. 5). Table 3-1
gives an analysis of typical spent iron oxide waste.
Table 3-1
An Analysis of Typical Spent Oxides

Percent

Free Sulfur 44.70
Moisture 17.88
Ferric monohydrate 5.26
Ferrous monohydrate 6.25
Basic ferric sulfate 1.25
Ferric ammonium ferrocyanide 3.80
Ferrosoferric ammonium ferrocyanide 2.50
Ferric pyridic ferocyanide 1.20
Organic matter peat fiber 4.68
Tar 1.21
Silica 1.05
Naphthalene 0.72
Pyridine sulfate 0.77
Ammonium sulfate 2.06
Calcium sulfate 0.12
Ferrous sulfate 0.02
Ammonium thiocyanate 1.30
Sulfur otherwise combined 1.33
Organic matter soluble in alkalies (humus) 1.54
Combined water and loss (by difference) 2.36
- TOTAL 100.00

Source: Ref. 5



3.2 ENVIRONMENTAL FATE OF COAL GASIFICATION WASTES

PAH and phenolic compounds may enter the atmosphere through vol-
atilization. Once in this matrix, the materials may undergo molecular
or advective diffusion. (A1l further references to dispersion char-
acteristics will infer both molecular and advective processes). PAH
compounds are likely to undergo dispersion when introduced into surface
vater. If this occurs, the contaminants are very susceptible to adsorp-
tion onto clay particles suspended in the water. Depending on the
nature of the surface water, this material may also volatilize; thus
entering the atmosphere. Once in the surface water the PAH compounds
are prone to chemical alteration through biodegradation or photolysis.
Phenolic compounds are likely to undergo dispersion in surface water.
They are not readily absorbed to clay particles. These compounds may
also undergo volatilization and limited biodegradation in surface water.

PAHs in ground water are also likely to undergo dispersion and
adsorption processes. Biodergradation of these materials is unlikely,
however, in this matrix (Ref. 5). Phenolic compounds in ground water
can be transported through dispersion. It is possible that these
chemicals may undergo limited biodegradation in ground water environ-
ments (Ref. 5).

In the soil matrix, PAHs can be involved in adsorption processes as
vell as biodegradation reactions. These materials may also undergo vol-
atilization, leaching, and photolysis depending on site-specific char-
acteristics. Phenolic compounds in the soil environment can be leached
readily or removed through biodegradation (Ref. 5).

PAH compounds are stable and tend to be retained in sediments. The
specific stability of a particular PAH compound is dependent on its
chemical structure (Ref. 8 and 5). Generally the stability/solubilit&
is inversely related to the molecular weight of the PAH (Figure 3-1).
The arrangement of rings is also important. For example, anthracene is
relatively soluble. It is a medium mass PAH composed of three linear
rings. The arrangement of the rings allow this relatively massive
molecule to be soluble. Benzo(a)pyrene is composed of a single ring
surrounded by rings on three sides of its six sides. It is one of the
more massive PAHs.
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This material is more stable than anthracene, the most soluble PAH.
Vhen the rings become arranged in a step-wise fashion, they are members
of the most stable PAH group. An example of this is chrysene. The
basic structures of the major PAHs are found in Figure 3-1.

PAH compounds are produced by both natural and man-made processes,
including most combustion events. Coal tar products are composed
primarily of PAH and phenolics; petroleum products may contain trace
amounts of these materials. Removal of PAH materials through volatiliz-
afion is not believed to be significant. Adsorption of PAHs onto soil
particles is an important barrier to transport. This process depends on
the physical/chemical properties of both soil and the transported mate-
rial: characteristics of the chemical itself, soil moisture, temper-
ature, availability of exchange sites on the soil particles, and pH.
All PAH compounds except napthalene are strongly adsorbed onto soil
particles. PAHs may wundergo microbial degradation, particularly the
more water soluble and lighter compounds. For example, napthalene is
readily oxidized by Pseudomonas (Ref. 5).

Phenolic compounds are generally highly water soluble (in excess of
10,000 mg/l) and have low vapor pressures (Ref. 5). The low vapor pre-
ssure reduces the tendency for this material to volatilize. Phenolics
are produced through both man-made and natural processes, including coal
tar production, oil and chemical refinery processes, gray iron foundry
operations, human/livestock wastes, and the decay of organic matter.
Typical so0il background levels of phenolics can range from 0.10 to 0.50
mg/l (Ref. 5). Phenolics are not absorbed by mineral particles, and
their affinity for adsorption onto organic matter is limited. The ad-
sorption of these constituents in the soil matrix is directly propor-
tional to the abundance of organic matter in the soil. Biodegradation
of phenolics is common, although high concentrations may temporarily
repress the process. An example of a bacteria that can metabolize

phenolics is Pseudomonas putida (Ref. 5).
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Two types of cyanide may be present at a coal gasification site:
simple and complex cyanides. Simple cyanides are formed when cyanide
reacts with an alkali or metal, producing a soluble material that can
liberate a CN™ anion in water. Simple cyanides can be decomposed by
bacteria in the soil (Ref. 5). Complex cyanides are alkali-metal
cyanides that are relatively insoluble (Ref. 5). Complex cyanides,
particularly the ferrocyanide compounds, are more resistant to
biodegradation. These materials are associated with oxide wastes.

The trace metals most likely to be found on a coal gasification site
are: arsenic, chromium, copper, iron, lead, nickel, and zinc (Ref. 5).
All are readily adsorbed onto soil particles. The mobility of these
constituents is controlled by the pH of the soil. As a general rule,
the solubility of these metals increases as pH decreases. Low pH values
also reduce the cation exchange capacity of the soil matrix due to the
preferential adsorption of H* ions. Cation exchange is generally con-
sidered the major barrier to metals transport in soils. The strong
tendency of metals to be bound to soil particles and organic matter
limits their impact on ground water resources.

The migration of coal tar in ground water has been observed in
several former coal gas manufacturing sites (Ref. 5 and 9). Coal tar is
more dense than water and tends to migrate downward through porous
material to a confining layer of less porous material. 1In areas where
this behavior is exhibited, the following stratification (from top to
bottom) may be expected: ground water with dissolved organics; ground
vater with trapped coal tar; and, below the confining layer, ground

vater with dissolved organics (Ref. 5).

3.3 GENERAL WASTE STREAMS ASSOCIATED WITH ELECTRIC POWER GENERATION
AND FUEL STORAGE
Waste products of primary concern are polychlorinated biphenyls
(PCB). Commerical petroleum products such as diesel and heating oil are
not considered hazardous under RCRA, 40 CFR 261.
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A PCB is any one of 209 compounds with the general chemical formula
ClZHxClx' PCB are produced by chlorinating available biphenyl compounds
and the different structural arrangements make possible 209 compounds
distributed among the 10 levels of chlorination (Table 3-2, Ref. 10).
Commercial PCB are produced by distilling chlorinated biphenyl mixtures.
The name Aroclor is frequently used interchangeably with the term PCB,
though not all PCBs are Aroclors.

PCBs are commonly found in transformers, power capacitors, hydraulic
fluids, diffusion pump o0il, and other heat transfer applications. Since
1971, the use of PCBs in the United States has been limited to the
manufacture of transformers and high voltage capacitors. As of 1975,
no substitute for the high dielectric and heat resistance properties and
the non-flammable characteristics of PCBs was available (Ref. 11). 1In
1979, Congress banned the manufacture, processing, distribution, and use
of PCBs except in completely enclosed systems such as electric trans-
formers, capacitors, and electromagnets. Since this ban, various regul-
ations have attempted to control further distribution of PCBs, including
PCB that is incidentally generated along with some other desired product
(Ref. 10).

The toxic effects of PCBs range from death in the 1lower inver-
tebrates, to physiological disturbances in primates and humans (Ref.
11). PCBs in conjunction with other chemicals combine synergistically
to increase risks of cancer at a much lower concentration than either
chemical exhibits alone. PCB compounds are classified as human suspect
carcinogenic, and are toxic substances regulated under the Toxic
Substance Control Act (TSCA).

-3.4 ENVIRONMENTAL FATE OF PCBs

PCBs are chlorinated aromatic organic compounds. They are very
stable and cannot be decomposed by bacterial, enzymic, or any other
biological or environmental activity. The PCB half-life is not known.
Solubility in water is very low and depends on the amount of chlorin-
ation. As the percentage of chlorination in the moleule increases, the
solubility decreases. PCB are very soluble in fats, and thus, they tend
to accumulate in adipose tissue. The iisted water quality criteria for

PCB in fresh water and marine ecosytems is 0.001 ppb (Ref. 12).
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PCBs can be extracted from water solutions using hexane. It can be
absorbed from solutions or vapors by activated charcoal or polymeric
resins (Amberlite XAD-4 or XAD-7). A common method of destroying the
PCB molecule is through the use of special industrial furnaces. The

decomposition of this class of molecules occurs at 24000° F.




Table 3-2
Distribution of PCBs by Level of Chlorination

No. of
Isomer Group Molecular Formula Compounds
Monochlorobiphenyls C,oHgCl ' 3
Dichlorobiphenyls C12H8C12 12
Trichlorobiphenyls C12H7CI3 24
Tetrachlorobiphenyls C12H6014 42
Pentachlorobiphenyls Clzﬂscl5 46
Hé%achlorobiphenyls C12H4C16 42
Heptachlorobiphenyls C12H3C17 24
Octachlorobiphenyls CIZHZCIB 12
Nonachlorobiphenyls ClZHHCI9 3
Decachlorobiphenyl C12C110 1
TOTAL NUMBER OF CONGENERS 209
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SECTION 4: PHYSICAL SETTING

4,1 TOPOGRAPHY AND DRAINAGE

The site topography is essentially flat with a very gentle slope (O
to 3 percent) to the east. Locally the slope has been modified around
buildings and other facilities.

Surface drainage flows to the east directly into the Mississippi
River. The site is protected from flooding by the U.S. Corps of Engi-

neer concrete levee wall (Ref. 3).

4.2 SOILS AND STRATIGRAPHY

The soils in the area belong to the Harvester, Fishpot and Urban
Land associations. These soils are classified as fine loams to fine
silty clay loams. On site, the soils belong to the Urban Land, bottom
land unit. This unit consists of areas in which more than 85 percent of
the surface is covered by asphalt, concrete, buildings, or other
impervious material.

The area was originally bottom land which was built-up to protect
the site from flooding. The amount of fill in the area can range from O
to over 200 feet. Variability of the soils in the area makes identific-
ation impractical without a detailed on-site investigation (Ref. 13).
Figure 4-1 depicts the thickness of the alluvium along the Missouri,
Mississippi, and Meramac rivers in St. Louis County.

The bedrock stratigraphy beneath the site belongs to the upper
Mississippian and lower Pennsylvanian systems, which are roughly 286 to
360 million years old. Figure 4-2 shows that these systems are sub-
divided, in descending order, into the Pleasanton, Marmaton and Cherokee
groups of the Pennsylvanian System, and the Mermacian series of the

Mississippian System (Ref. 14).
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The Mermacian Series contains the following formations: Varsaw,
Salem, St. Louis, and Ste. Genevieve. The predominant rock type is a
finely crystalline, sometimes fossiliferous limestone with some dolo-
mite. This series displays a typical cyclothemic succession (transgres-
sive/regressive limestones with interbedded shales) though not neces-
sarily a complete one. Chert is a very common accessory in the upper
portions of the series (Ref. 14).

The ovérlying Pennsylvanian deposits are predominantly clastic in
origin. However, numerous limestone, coal and shale beds occur. The
lower groups (Cherokee and Marmation) have formal subdivisions while the
Pleasanton consists of undifferentiated shales, siltstones, sandstones,
coal, and, to a lesser degree, limestone (Ref. 14).

The specific stratigraphy beneath the site can be inferred from
regional data. However, for more accurate information a more in depth,

site specific geologic study would be useful.

4.3 HYDROGEOLOGY/WATER RESOURCES

The water needs of the city and surrounding community are met
primarily through the withdrawval of surface water from the Missouri,
Mississippi, and Meramac rivers. The municipal water intakes for the
city of St. Louis and surrounding communities are approximately 9 miles
upstream from the site (Ref. 1). The combined flow from the Missouri

10

and Mississippi rivers averages approximately 1.12 x 107 gallons per

day. The Meramac has an average flow of 1.93 x 109 gallons per day.
" Vithdrav from these rivers totals nearly 1.12 x 109 gallons per day
(Ref. 7). Because there is an abundance of potable surface water,
ground wvater is not utilized as a source of drinking water. The bedrock
aquifers for the region are divided into five discrete  units
appropriately labeled one through five. Figure 4-3 shows the section
view of the aquifers and Figure 4-4 shows the distribution. Group one,
the Post-Maquoketa group, includes the strata above the Kimmswick
Formation to the surface. Below this aquifer group lies the Maquoketa

shale. Based on current information, the shale acts as an aquitard.
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Group two is the Ordovician age Kimmswick-Joachim aquifer. Near the top
of this unit is the Decorah Formation, which probably acts as a con-
fining bed composed of shales and interbedded limestones. The remaining
lower three aquifers are separated primarily on the basis of unconfor-
mities. It is likely these aquifer groups, in descending order, the St.
Peter-Everton, Powell-Gasconade and the Eminence-Lamotte are hydraulic-
ally connected.

Generally the bedrock aquifers of the region yield very small
quantities of water; roughly O to 50 gallons per minute (gpm). The
alluvial aquifers (Post-Maquoketa) completed along the Meramac, Mis-
sissippi, and Missouri rivers can provide much larger quantities. For
example, the Weldon Springs Ordinance Plant production well yields
almost 2,000 gpm. Other large yield industrial wells may be located
near the rivers so that water would be drawn from these surface sources.

Figure 4-5 provides the specific capacities reported for wells com-
pleted in the river alluvium. Specific capacity is the rate of dis-
charge from a well expressed as gallons per minute per feet of drawdown.
Generally, the higher the specific capacity the higher the transmi-
stivity and therefore the greater the susceptibility to contaminant

migration.
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SECTION 5: POTENTIAL MIGRATION AND RECEPTORS

5.1 GROUND WATER ROUTE

It is highly probably that coal gasification wastes, if they are
present on-site, are being released into local ground water. Since this
preliminary assessment revealed no ground water use, there are no
potential targets. If uses could be documented, then a potential target

population could be identified.

5.2 SURFACE WATER ROUTE

Although the site is separated from the river by a levee, it is pos-
sible that materials potentially released into the ground water are be-
ing discharged into the Mississippi River. All city of St. Louis sur-
face water intakes are approximately 9 miles upstream of the site. The
only potential target populations are recreational uses, possible com-
mercial fishing, and industrial intakes.

The oils contained in the basement may be hydraulically connected to
the river by abandoned pipelines. This is the suspected migration route
for o0il that was the source of the three spills noted by the U.S. Coast
Guard. Any oil releases to surface water would put the same targets as

risk, that are at listed above.

5.3 AIR ROUTE

None of the potential wastes associated with this site have a poten-
tial for air release unless the facility is involved in a major struc-
tural fire. Because no PCB contaminants were detected in the oil, a
fire would not cause a release of dioxin. A major fire could cause an
air release of PAH materials, if the fire reached potential contamin-
ation areas. If an air release occurred it would target the majority of
the St. Louis and or East St. Louis populations, depending on prevailing

wind direction.
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5.4 ON-SITE PATHWAY

If coal gasification wastes are present at this site, there is a
great potential for direct contact with wastes. The population at risk
would primarily involve local workers. Presently the E & E/FIT has no
estimate of the size of this population. Direct contact with these
wvastes or contaminated soils could pose dermal, inhalation, and in-

gestion hazards.
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SECTION 6: CONCLUSIONS

Based on the St. Louis Health Division and the E & E/FIT sampling
there is no PCB contamination of the o0ils present in the basement of the
former electric power plant. This statement is qﬁalified in that the
PCB detection limits were 1 ppm for the E & E/FIT data, and unknown for
the St. Louis data. Concentrations of PCB below the 1 ppm detection
limit are possible in the E & E/FIT samples. However, no evidence was
uncovered suggesting that the oil in the basement should contain PCB.
The initial concerns were raised based on the existence of large elec-
tric transformers located on site. The evidence suggests that the o0il
in these transformers was moved off-site. The most likely point of
origin of the o0il is the Apex 0il Terminal located several yards up-hill
from the former electric power plant. This material is contained in a
concrete basement and could be easily removed and sent to an o0il recycl-

ing facility.

A search of historical documents provided information identifying
this site as the location of the former Laclede Coal Gasification Plant.
This facility may constitute the largest coal gas facility in Region
VII.
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found St. Pcyer P
a POTENTIAL HAZARDOUS WASTE SITE LA
wEPA © " PRELIMINARY ASSESSMENT 3
PART 1 - SITE INFORMATION AND ASSESSMENT

Il. SITE NAME AND LOCATION :
01 SITE NAME (Lepe. cammon. or descriphve name of ate) 02 STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER

tound Street Power Plant Humber 2 Mound Street |
03 ciry ) 04 STATE[OS zip”cooe 08 COUNTY . o7w ) gg'uo

St. Louis Mo 063101 St. Louis
09 COORDINATES | ATITUDE - LONGITUDE

35° _38'_Q0"oN 030° _11'00" Ok

10 DIRECTIONS TO SITE (S127ng trom nearest pubic med)

Take interstate 70 east from Kansas City to St. Louis. cxit onto interstiate 55 nortii.
Take the next exit, Memorial Dr., north. Travel on Ferorial Dr. several blocks to
fiound St. and turn right onto Mound St. The site is locatec at the end of i‘ound St.

iit. RESPONSIBLE PARTIES

01 OWNER (f imowm 02 STREET (Busness. medng, rescenest
Herman Gelliran, Pres. Mound St. Corp 3620 North Hall St.
e3cmy 04 STATE| 0S ZIP CODE 08 TELEPHONE NUMBER
St. Louis 10 163147 (318 2316077
07 OPERATOR i imown ang aierent rom semen 08 STREET (Busmess, madng, resitence’
none
GS CiTY 1O STATE |11 2IP CODE 12 TELEPHONE NUMBER
’ { )

13 TYPE OF OWNERSHIP /C~oce pme:

X A PRIVATE _ B FEDERAL. T C.STATE CDCOUNTY [ E MUNICIPAL
1Agency Aame)
Z F OTHER T G UNKNOWN
({Soecky
14 OWNER/OPERATOR NOTIFICATION ON FILE (Creca of mat anow:
Z A RCRA 3001 DATE RECEIVED L i C B. UNCONTROLLED WASTE SITEcercta 103 DATERECEIVED: . (0 C. NONE
MONTH DAY YEAR MONTH DAY YEAR
IV. CHARACTERIZATION OF POTENTIAL HAZARD
O1 ON SITE INSPECTION _ BY iCreca af hat apoty)
Aves oate 23 17 37 T A EPA X B. EPA CONTRACTOR O C. STATE O D. OTHER CONTRACTOR
= NO MONTH DAY YEAR O E. LOCAL HEALTHOFFICIAL 0O F. OTHER:
- . Soecty)
CoNTRACTORNAMELS):: _ECOloqv & Envirorment, Inc.
C2 SITE STATUS iCreca aner 03 YEARS OF OPERATION
ZTAACTIVE X5 B.INACTIVE O C. UNKNOWN approx. 1673 1583 0 UNKNOWN
BEGINNMING YEAR ENOING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED

The 0il in the former power plant basement may contain PCB. The wastes associated with
the former coal gasification plant contain PAH, cyanide, metals, tolulene ancd xylene.
L J

05 DESCRIPTION OF POTENTIAL MAZARD TO ENVIRONMENT ANDVOR POPULATION — .
The potential PCB,tolulene, xylene, PAH contaminants are carcinogenic. Tie potential

cvanides, and metals have acute and chronic toxicities at relatively low environtental

concentrations. Contact, inhalation and ingestion hazards exist for all potential
cortarinants.

V. PRIORITY ASSESSMENT

01 PRIORITY FOR INSPECTION Chace ane. FAga o Pant 3 - Wasse oy o C -
O A HIGH XXB. MEDIUM oc.Low 0 D. NONE
{REDOCITN reguIrey Svumpiy) Arapecinn eeamed) (INapect an ne oveladly Sase} INO ANTRS? SCEON RESESD. COMDISI CUrTeN! SNDOSIIDN fore)
VL. INFORMATION AVAILABLE FROM
0" CONTACT 02 OF tAgency/Orpenaascy 03 TELEPHONE NUMBER
. . . ) ~e o~ ~e
Paulet{a France-Isetts Regior Superfund = ©12'036-2C56
04 PERSON RESPONSIBLE FOR ASSESSMENT 08 AGENCY 08 ORGANIZATION 07 TELEPHONE NUMBER DATE 1 4 "8
» = < 3 . :
Eric Hess Contractor] EcologydEnvir.®9121452-55561 | —omiavrton—

EPAFORM 2070-12(7-8Y)




Mound St. Power Plant

a POTENTIAL HAZARDOUS WASTE SITE UL L
v EPA ~ PRELIMINARY ASSESSMENT -
PART 2- WASTE INFORMATION
Il. WASTE STATES. QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES Checs o8 mas anoey) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Checa o mat apow;
- - et 0o moecancenny Xa A Toxx  E. SOLUBLE = | HIGHLY VOLATWLE
%5 SOWDER FNES X F Loum 1;;“ ' OB CORROSIVE ‘s F INFECTIOUS ~ _ J EXPLOSIVE
A C SLUDGE  G.GAS P O C. RADICACTIVE T G. FLAMMABLE = K. REACTIVE
- cuac vanps __UNKnown )0 D.PERSISTENT T H. IGNITABLE = L. INCOMPATIBLE
X D OTHER oil - = M.NOT APPLICABLE
Sowcty) NO.OF DRUMS
iI. WASTE TYPE
CATEGOAY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE| 03 commenTs
SLu SLUDGE unknovin Coal Tar
ow OILY WASTE unknown Fueil Cil or transformer oil.
SOL SOLVENTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS unknovin coal tar xviene and t{clene .
1o INORGANIC CHEMICALS unknovin cvanide salis
ACD ACIDS
BAS BASES
MES HEAVY METALS uriknown Coal tar Assdciatec
V. HAZARDOUS SUBSTANCES (see for mast reow ca00 CAS
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | QS MEASUREOF,
SLU Coal Tar 800745-2 { unknown unknown
SLU Benzo (A) pvrene 5032 unknown urknown
- oCC Kviene 1550207 uNKNownN unkriown
0€C Toluliene 103883 unknown unknown
vl Fuel 01l NA Open Pools uriknown
Ob Transfoymer U1l (PCB) 1326563 Open Pools uridetected |1 ppim detgct.
ES  [lead 74236971 liait.
UE Arsenic 7440332
1I0C__ Icvanide 57125
V. FEEDSTOCKS (See acvenem &v CAS Mavoerny Mone
CATEGORY 0t FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS FOS
FOS FoS
£DS Fos
DS FDS
VL. SOURCES OF INFORMATION (T specee reserences. 0. siate tsas. samese ararves. roors |
ESE/FIT Files .
EP&R Files
iiissouri Department of Health and Hospitals

EPA FORM 2070-12 (7-8Y}



fiound St. Power Plant

- POTENTIAL HAZARDOUS WASTE SITE o',' ';:f:":z'i,':',?u':m
7 EPA PRELIMINARY ASSESSMENT N0

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

Il. HAZARDOUS CONDITIONS AND INCIDENTS

01 X A GROUNDWATERCONTAMINATION nknown 02 C OBSERVED(DATE | A POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Coal tar wastes are potentially buried in unlined pits or stored in leaking container

01 ZXB. SURFACE WATER CONTAMINATION 02C OBSERVEDIDATE: _____ ) X POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: __Unkngwn 04 NARRATIVE DESCRIPTION

0il from site may have been released into the Mississippi River. If ground water
contamiration exists, it mayv allow release of contaminants into tiie surface water
through surface water recharge. .

01 = C CONTAMINATION OF AR 02C OBSERVEDIDATE: ____ ) T POTENTIAL T ALLEGED
53 POPULATION POTENTIALLY AFFECTED. ___ 04 NARRATIVE DESCRIPTION

none observed or likely.

21 XD FIRE:EXPLOSIVE CONDITIONS 02 2 OBSERVED (DATE 9-17-37 XC POTENTIAL Z ALLEGED
C3 POPULATION POTENTIALLY AFFECTED URKNOWN 04 NARRATIVE DESCRIPTION

The baseniert of the former nower plant contains several thousanc gallons of poten-
tially flamable oil. :

C1 2 E DIRECT CONTACT 02  OBSERVED IDATE. _Q=]17-87 | XPOTENTIAL — ALLEGED
D3 POPULATION POTENTIALLY AFFECTED UNKIROWN 04 NARRATIVE DESCRIPTION

Soil ccntamination from coal gasification wastes is likely.
Soil contamination could allow direct contact with wastes.

01 X £ CONTAMINATION OF SOL  nknown 02C OBSERVED(DATE. | X POTENTIAL = ALLEGED
C3 AREA POTENTIALLY AFFECTED. — 04 NARRATIVE DESCRIPTION

‘ACres:

Soil contamintion from coal gasification wastes is likely

01 Z G DRINKING WATER CONTAMINATION O02C OBSERVED(DATE: _______ ) C POTENTIAL O ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: _NONE . = 04 NARRATIVE DESCRIPTION

Drinking water for St. Louis is obtained from surface water intakes over taree .
miles upstrean.

01 Gy H. WORKER EXPOSURENJURY | nknown 02 OBSERVED(DATE: ) KXPOTENTAL U ALLEGED
03 WORKERSPOTENTIALLYAFFECTED: ______ 04 NARRATIVE DESCRIPTION

Workers in the former power plant and at the Apex 01l St. Louis terminal (lccated
on the forrmer coal gas site) are not isolated from potential soil centamination.

01 0 1. POPULATION EXPOSURE/NNJURY 02O OBSERVED(DATE: ) DO POTENTIAL 0O ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: ______________ 04 NARRATIVE DESCRIPTION .

none observed
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;ound St. Power Plant

L IDENTIFICATION
~ POTENTIAL HAZARDOUS WASTE SITE —eTrTEToa STE NWBER
\\Y'4 EPA PRELIMINARY ASSESSMENT .
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS .

. HAZARDOUS CONDITIONS AND INCIDENTS /comnvec

01 = J DAMAGE TO FLORA 020OCBSERVED (DATE: ) T POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION

none observed

01 T K. DAMAGE TO FAUNA 02O OBSERVED (DATE: — ) O POTENTAL O ALLEGED
04 NARRATIVE DESCRIPTION (ncame nemevs) of specms)

nore observed

01 & L. CONTAMINATION OF FOOD CHAIN 020 OBSERVED(DATE: __._ ) [ POTENTIAL < ALLEGED
04 NARRATIVE DESCRIPTION

If materials are entering surface water, benthic organisms could biocaccumulate con-
taminants.

01 X M UNSTABLE CONTAINMENT OF WASTES 02 C OBSERVED (DATE. ==17-87  )r3d & POTENTAL T ALLEGED
SOfty APOA STIAGING SAATE Bel g ONIMS) k own
03 POPULATION POTENTIALLY AFFECTED:_UTIKIIOWN o4 NARRATIVE DESCRIPTION

Jils stered in open pools in basement. {observed). Coal tar vastes, if present, may
oe stored in unlined pits. (Potential)

01 Z N DAMAGE TO OFFSITE PROPERTY 02, OBSERVED(DATE. ______ ) T POTENTIAL C AULEGED
04 NARRATIVE DESCRIPTION

none observed

01 X O CONTAMINATION OF SEWERS, STORM DRAINS. WWTPs 02 = OBSERVED (DATE _0=17-87 ) T POTENTAL T ALLEGED
04 NARRATIVE DESCRIPTION

Sewers adjacent to site contain several feet of oil.

01X P ILLEGALUNAUTHORIZED DUMPING 02(C OBSERVED(DATE: ________ ) 5. POTENTIAL G ALLEGED
04 NARRATIVE DESCRIPTION

0il may be the result of unreported spills from the Apex facilitv.

05 DESCRIPTION OF ANY QTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS
ione observed

il. TOTAL POPULATION POTENTIALLY AFFECTED: i plenain

IV. COMMENTS

Currently the site is considered to involve only the o0il in the former power plant.
The former coal gas site should be included in consiceration of tnis size

V. SOURCES OF INFORMATION (C2¢ ssociic mrarunces. 0. .. 5iare s, Sarmnie anewves. resoris) J

E&E/FIT files.
ctP&R files

St. Louis Department of Health and Hospital files,
EPA FORM 2070-12(7-81)






